INTRODUCTION

40
Quorum sensing and response in bacteria involves the production and detection of diffusible 
68
MATERIALS and METHODS
69
Bacterial strains, plasmids and growth conditions. We used Escherichia coli DH12S
70
(Invitrogen, Carlsbad, CA) for cloning and for analysis of mutant lux box activities. Vibrio fischeri 71 ES114 (4) was used as the source of DNA for amplification of the lux operon promoter.
72
Escherichia coli was grown in Luria-Bertani broth (19) 
80
The luxR expression vector used in our experiments was pHV402, which contains luxR 81 under the control of its own promoter and contains a chloramphenicol resistance marker (14).
82
We constructed our lux box mutant vectors in pPROBE-gfp [LVA] . This vector contains a
83
promoterless short-half-life gfp and a kanamycin resistance marker (17). 
127
Probes were purified and labeled at both ends using [γ 131 µg/mL bovine serum albumin, and 5% glycerol).
132
RESULTS
133
Effects of single and multiple nucleotide substitutions on lux box activity in 134 recombinant E. coli. We constructed promoters containing lux boxes with single and double
135
nucleotide substitutions. These promoters were used to drive gfp transcription in recombinant E.
136
coli. Promoter activity was followed by measuring gfp expression in the presence of 3OC6-HSL.
137
In the first analysis we tested all possible single-substitution lux box mutations ( with a C16T lux box mutation and the other with a G18A mutation showed limited activity and 178 the activity was not only 3OC6-HSL-independent but it was also LuxR-independent (Fig. 3A) .
179
We suggest that these promoters were better recognized by RNA polymerase than was the 180 wildtype promoter. The more interesting case was the G19T mutation. (Fig. 4) and these sequences were studied further.
207
To test whether putative lux boxes were required for LuxR activation of the quorum-sensing-
208
controlled promoters we generated two promoter fusions to gfp for five of the transcriptional predicted lux box. The other fusion lacked either part of or the entire putative lux box (Fig. 5A ).
212
We measured promoter activity in recombinant E. coli with or without a LuxR expression vector.
213
In all cases there was LuxR-dependent activation of promoters with full lux box-like elements 
229
LuxR directly, there is no apparent lux box in the promoter regions of most of these genes (1).
230
The systematic mutational analysis described here has revealed information about the roles of
different elements in the lux box and has allowed us to identify LuxR binding targets in quorum-
232
sensing-activated V. fischeri genes other than the lux genes.
233
Our analysis of single-base substitution mutant lux boxes (Fig. 1) 
252
A few single-nucleotide substitutions increased 3OC6-HSL-independent transcription. For 253 the most part, the phenotypes of these mutant promoters can be explained as resulting from an 254 increased affinity for RNA polymerase. However, one mutant with a lux box G19T substitution
255
shows an unexpected LuxR-dependent, but 3OC6-HSL-independent activity (Fig. 3A) sequences we found to identify those which had at least 5 of the 6 bases in the 3-5 and 16-18 279 regions conserved and we identified the sequence that showed the greatest extent of inverted 280 repeat match. By doing so, we were able to identify putative lux boxes in the promoters of all 281 3OC6-HSL-activated genes described previously (Fig. 4) (1). To determine whether our search
282
and filter approach identified real LuxR binding sites, we constructed and tested transcriptional 283 fusions that contained or lacked the predicted lux box elements of five of the promoters (Fig. 5 ).
284
Our results showed that the predicted lux boxes are required for LuxR-dependent promoter
285
activation. This provides evidence that the search revealed LuxR binding sites. The results
286
presented in this study broaden our understanding of LuxR-DNA interactions and how they 287 affect promoter activity.
288
A C C E P T E D 
401
Specific probes were generated by PCR amplification of promoter regions using the 
417
are means of three independent experiments. Bars show standard deviations from the means.
418
